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Background of the Invention 
5 Field of the Invention 

The present invention relates generally to computer server mounting apparatus 
and, more particularly, to apparatus for slidably mounting a computer server in a server 
rack structure? 

Description of the Related Art 
1 0 For convenience and to conserve floor space, computer servers for high-capacity 

computer systems are often mounted in rack structures. Typically, several computer 
servers are mounted in each rack structure. The rack structure generally includes a 
W rectangular frame covered by removable panels and a pivotable front access door. 

CO Each server is supported on a tray or chassis. The chassis is typically mounted 

^4 15 on a pair of slides to allow the chassis to slide in and out of the rack structure for 

J'f convenient access to the server. Each slide is comprised of a stationary portion which is 

CO mounted to the frame of the rack structure, and a telescoping portion which is mounted 

p to a side of the chassis. The telescoping portion is slidable with respect to the stationary 

l il 

I ; portion to allow the chassis to slide in and out of the rack structure. 

20 In the past, the slides were attached to the frame of the rack structure with 

M screws and nuts or other separate installation hardware. Likewise, separate installation 

hardware was required for attachment of the chassis to the slides. As a result, the 
installation process was typically time consuming and required the use of screwdrivers, 
wrenches, or other tools. 

25 More recently, mounting systems have been developed for allowing attachment 

of the slides to the rack structure, and of the chassis to the slides, without the necessity 
of tools or separate installation hardware. However, these toolless mounting systems, 
while more convenient than previous mounting systems, have so far proved 
unsatisfactory. In particular, the means by which the slides are mounted to the rack 

30 structure in such mounting systems has proven to be unreliable, as described more fully 

hereinbelow. 
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Summary of the Invention 

Accordingly, it is a principle object of the present invention to provide an 
improved mounting apparatus for mounting a computer server in a server rack structure. 

In accordance with one aspect of the present invention, a mounting apparatus is 
provided including a rack defining a first mounting aperture, a second mounting 
aperture, and a support surface. A slide is provided having a bracket mounted to one 
end thereof. The bracket includes a first wall abutting the rack, and a second wall 
transverse to the first wall. The bracket defines a supported portion extending into the 
first mounting aperture. The supported portion defines a supported surface. A latch is 
mounted on the second wall of the bracket. The latch is movable between a first 
position wherein the latch extends into the second mounting aperture, and a second 
position wherein the latch does not extend into the mounting aperture. The latch defines 
a locking surface which cooperates with the supported surface to limit vertical 
movement of the bracket with respect to the rack. 

In accordance with another aspect of the present invention, a mounting apparatus 
is provided including a rack defining a first mounting aperture, a second mounting 
aperture, and a support surface. A slide is provided having a bracket mounted to one 
end thereof. The bracket includes a first wall abutting the rack, and a second wall 
transverse to the first wall. The bracket defines a supported portion extending into the 
first mounting aperture. The supported portion defines a supported surface. A latch is 
mounted on the bracket. The latch is linearly movable between a first position wherein 
the latch extends into the second mounting aperture, and a second position wherein the 
latch does not extend into the mounting aperture. The latch defines a locking surface 
which cooperates with the supported surface to limit vertical movement of the bracket 
with respect to the rack. 

In accordance with another aspect of the present invention, a mounting apparatus 
is provided including a rack defining a first mounting aperture, a second mounting 
aperture, and a support surface. A slide is provided having a bracket mounted to one 
end thereof The bracket includes a first guide portion, a second guide portion, and a 
supported portion extending into the first mounting aperture. The supported portion 
defines a supported surface. A latch is mounted on the bracket. The latch is linearly 
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movable between a first position wherein the latch extends into the second mounting 
aperture, and a second position wherein the latch does not extend into the mounting 
aperture. The latch defines a locking surface which cooperates with the supported 
surface to limit vertical movement of the bracket with respect to the rack. 

In accordance with another aspect of the present invention, a mounting apparatus 
is provided, comprising a slide having a stationary portion and a telescoping portion. 
The telescoping portion is slidably attached to the stationary portion and has one or 
more mounting slots formed therein. A chassis is also provided having one or more 
mounting protrusions extending therefrom. The mounting protrusions are engageable in 
the mounting slots to support the chassis on the slide. A lock is provided at one of the 
mounting slots. The lock is selectively engageable with an associated one of the 
mounting protrusions to prevent removal of the mounting protrusion from the slot. 

In accordance with another aspect of the present invention, a mounting apparatus 
is provided, comprising a slide having a stationary portion and a telescoping portion. 
The telescoping portion is slidably attached to the stationary portion and has one or 
more mounting slots formed therein. A chassis is also provided having one or more 
mounting protrusions extending therefrom. The mounting protrusions are engageable in 
the mounting slots to support the chassis on the slide. A lock arm is provided at one of 
the mounting slots. The lock arm flexes away from the mounting slot to allow passage 
of an associated one of the mounting protrusions through the slot in a first direction, and 
abuts the mounting protrusion to prevent passage of the mounting protrusion through 
the slot in a second opposite direction. 

These and other aspects of the present invention will become readily apparent to 
those skilled in the art from the following detailed description of the preferred 
embodiments and the attached figures, the invention not being limited to any particular 
embodiment disclosed herein. 

Brief Description of the Drawings 
FIGURE 1 is an exploded perspective^tfiew of a server mounting apparatus 
having certain features and advantages in^ordance with the present invention; 

FIGURE 2 is a side elevatipfim view of one of the brackets and vertical supports 
of the server mounting apparatus of FIGURE 1; 


FIGURE 3 is a top plan view of the bracket with a latch of the bracket in an 
extended position; 

FIGURE 4 is a perspective view of the bracket and vertical support illustrating 
the mounting of the bracket to the vertical support; 

FIGURE 5 is a side elevationa view of the bracket and vertical support 
illustrating the mounting of the bracket to the vertical support; 

FIGURE 6 is a top plan view of th 5 bracket with the latch in a retracted position; 

FIGURE 7 is a perspective view of the bracket and vertical support with the 
bracket mounted to the vertical support; 

FIGURE 8 is a side elevational vi sw of the bracket and vertical support with the 
bracket mounted to the vertical support; 

FIGURE 9 is a top plan view of the bracket and vertical support with the bracket 
mounted to the vertical support; 

FIGURE 10 is a perspective view of one of the slides and associated brackets 
and vertical supports of the mounting apparatus of FIGURE 1. 

FIGURE 11 is a perspective view of a prior art mounting bracket including a 
locking member. 

FIGURE 12 is a side elevatioral view of the prior art mounting bracket of 
FIGURE 1 1 mounted to a vertical support, with the locking member in an extended 
position. I 

FIGURE 13 is a side elevaticmal view of the prior art mounting bracket of 
FIGURE 1 1 with the locking member ip a retracted position. 

FIGURE 14 is a perspective view of the server mounting apparatus of FIGURE 
1 including a chassis. 

FIGURE 15 is a perspective view of the server mounting apparatus of FIGURE 
1 with the chassis mounted on the slidbs. 

FIGURE 16 is an enlarged perspective view of one of the lock arms of the server 
mounting apparatus of FIGURE 1, with a portion of the slide cut away to better 
illustrated the operation of the lock arm. 


-4- 


FIGURE 17 is an enlaced perspective view of one of the lock arms of the server 
mounting apparatus of FIGURE 1, with portions of the slide and the lock arm cut away 
to better illustrated the operation of the lock arm. 

FIGURE 18 is a perspective view of a second embodiment of a server mounting 
apparatus having certain features and advantages in accordance with the present 
invention. 

FIGURE 19 is a persp ;ctive view of the server mounting apparatus of FIGURE 
18 with the chassis mounted o^the slides. 

Detailed Description of the Preferred Embodiment 

A mounting apparatus in accordance with a preferred embodiment of the present 
invention is illustrated in FIGURE 1. In the illustrated embodiment, the apparatus 
includes a pair of slides 10, each having a stationary portion 12 and a telescoping 
portion 14. The stationary portion 12 of each slide 10 has first and second ends 16, 18 
each having a plurality of threaded fasteners 20 extending therefrom. 

A bracket 22 is desirably slidably mounted to each end 16, 18 of the stationary 
portion 12 of each slide 10. Each bracket comprises a first wall 24 which extends 
parallel to the slide 10 and a second wall 26 which extends generally perpendicularly 
from the first wall 24. 

The first wall 24 of each bracket 22 has a plurality of slots 32 formed therein 
corresponding to the locations of the threaded fasteners 20 which extend from the 
stationary portion 12 of the slide 10. The brackets 22 are positioned at the ends 16, 18 
of the stationary portion 12 so that the threaded fasteners 20 extend through the slots 32 
in the first wall 24. The brackets 22 are secured to the stationary portion 12 by nuts 34 
which engage the threads of the threaded fasteners 20. Spacers 36 prevent over- 
tightening of the nuts 34 so that the brackets 22 are allowed to slide with respect to the 
stationary portion 12. 

Referring to FIGURES 1-3, each bracket 22 is provided with a latch 40. In the 
illustrated embodiment, the latch 40 has a pair of slots 42 formed along the longitudinal 
axis thereof. The latch 40 is slidably mounted to the bracket 22 by a pair of rivets 46 
which extend through the slots 42. 


The bracket 22 preferably includes a biasing means for biasing the latch 40 
towards the second wall 26 of the bracket 22. In the illustrated embodiment, the biasing 
means is a coil spring 54. Other types of biasing means, including leaf springs, 
elastomeric springs, and the like, can alternatively be used. However, the coil spring 54 
5 is preferred, among other reasons, for its durability and reliability over repeated cycles 

of use. 

In the illustrated embodiment, the coil spring 54 has a first end 55 attached to a 
first tab 56 which extends from the first wall 24 of the bracket 22. A second end 57 of 
the coil spring 54 is attached to a second tab 58 which extends from the latch 40. 

10 Preferably, the longitudinal axis of the coil spring 54 is generally parallel to the 
direction of movement of the latch 40. 

The horizontal travel of the latch 40 is limited by the length of the slots 42 
formed therein. When the latch 40 is fully extended towards the second wall 26 of the 
bracket 22, an end 59 of the latch 40 extends through an opening 61 provided in the 

15 second wall 26. 

Each of the brackets 22 also includes a supported portion 60, as illustrated in 
FIGURE 2. In the illustrated embodiment, the supported portion 60 comprises a pair of 
mounting hooks 62, 64 which extend outwardly and downwardly from the second wall 
26 of the bracket 22. The upper mounting hook 62 is located directly above the end 59 

20 of the latch 40 when it extends through the opening 61. As will be appreciated by those 

of skill in the art, while two mounting hooks are preferred to provide additional support 
and for safety, the supported portion 60 need not comprise two elements, nor include a 
vertical segment. 

Referring still to FIGURE 2, the brackets 22 are adapted for mounting to a rack 
25 structure 70. As is conventional, the rack structure 70 includes front and rear pairs of 

vertical supports 74. For purposes of illustration, only one of the brackets 22 and 
vertical supports 74 is shown in FIGURE 2. Each of the vertical supports 74 has a 
plurality of apertures 76 formed along the length thereof. 

The mounting of the slides 10 in the rack structure 70 will now be described 
30 with reference to FIGURES 2-10. Referring initially to FIGURES 2 and 3, one of the 
slides 10 is first positioned in the rack structure 70 at a desired height. The mounting 
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hooks 62, 64 of one of the brackets 22 of the slide 10 are aligned with the desired 
apertures 76 in the vertical support 74. When the mounting hooks 62, 64 are properly 
aligned with the apertures 76, the end 59 of the latch 40 is aligned with a portion 80 of 
the vertical support 74 between two apertures 76. 

Referring now to FIGURES 4-6, the bracket 22 is moved towards the vertical 
support 74 so that the second wall 26 of the bracket 22 abuts the vertical support 74. 
The mounting hooks 62, 64 extend through the apertures 76. The end 59 of the latch 40 
abuts the portion 80 of the vertical support 74, thereby causing the latch 40 to be 
retracted against the force of the coil spring 54. 

The bracket 22 is then moved downwardly so that a supported surface 82 of each 
mounting hook 62, 64 abuts a support surface 84 of the vertical support 74, as illustrated 
in FIGURES 7-9. As the bracket 22 is moved downwardly along the vertical support 
74, the end 59 of the latch 40 is aligned with another of the apertures 76. The force of 
the coil spring 54 causes movement of the latch 40 towards the vertical support 74 so 
that the end 59 of the latch 40 extends into the aperture 76. The portion 80 of the 
vertical support 74 is thus captured between the supported surface 82 of the upper 
mounting hook 62 and a locking surface 86 defined by the end 59 of the latch 40. 
Vertical movement of the bracket 22 with respect to the vertical support 74 is thereby 
limited. 

Referring now to FIGURE 10, the other bracket 22 of the slide 10 is mounted to 
an opposite vertical support 74 in the same manner as described above. Because of the 
slotted mounting of the brackets 22 to the stationary portion 12 of the slide 10, the 
distance between the brackets 22 can conveniently be adjusted to correspond with the 
distance between the vertical supports 74. The other slide 10 is mounted in the rack 
structure 70 in the same manner as the first slide 10. 

To remove a bracket 22 from a vertical support 74, the latch 40 of the bracket 22 
is simply retracted. The latch 40 is retracted by pulling on a lever 90 and thereby 
moving the latch 40 away from the vertical support 74 so that the end 59 of the latch 40 
no longer extends into the aperture 76. The bracket 22 can then be lifted and removed 
from the vertical support 74. 


In order to better understand the advantages of the present invention, a prior art 
bracket 200 is illustrated in FIGURES 11-13. Referring initially to FIGURES 1 1 and 
12, the prior art bracket 200 comprises a first wall 202 for mounting to the stationary 
portion of a slide (not shown) and a second wall 204 extending perpendicularly from the 
first wall 202. A pair of mounting hooks 210, 212 extend from the second wall 204 of 
the bracket 200. 

A leaf spring 206 is provided on the second wall 204 of the bracket 200. The 
leaf spring 206 is attached at one end 208 to a lower portion of the second wall 204 by 
means of a rivet 210. The leaf spring 206 extends up along the second wall 204 of the 
bracket 200, and then away from the second wall 204 to form a lever portion 212. 

An opening (not shown) is provided in the second wall 204 of the bracket 200 
below the upper mounting hook 210. As illustrated in FIGURE 12, a locking member 
218 is attached to a side of the leaf spring 206 adjacent the second wall 204 by means of 
a threaded fastener 220. The locking member 218 extends through the opening 
provided in the second wall 204. 

The prior art bracket 200 is mounted to a rack structure 222 in a manner similar 
to that described with reference to the embodiment of the present invention illustrated in 
FIGURES 1-10. The mounting hooks 210, 212 of the prior art bracket 200 are aligned 
with apertures 224 formed in a vertical support 225 of the rack structure 222. The 
bracket 200 is then moved towards the vertical support 225 so that the second wall 204 
of the bracket 200 abuts the vertical support 225 and the mounting hooks 210, 212 
extend into the apertures 224. The locking member 218 abuts a portion 228 of the 
vertical support 225 between two apertures 224, thereby causing the leaf spring 206 to 
bend away from the second wall 204 of the bracket 200, as shown in FIGURE 13. The 
bracket 200 is then moved downwardly along the vertical support 225 to engage the 
mounting hooks 210, 212. As the bracket 200 is moved downwardly, the locking 
member 218 is aligned with an aperture 224. The leaf spring 206 biases the locking 
member 218 towards the aperture 224. 

Although the prior art mounting system described is more convenient than 
previous mounting systems which require tools and separate installation hardware, the 
prior art bracket 200 has proven unsatisfactory in practice. In the prior art bracket 200, 


the leaf spring 206 is attached to the second wall 204. As the leaf spring 206 is bent 
away from the second wall 204, the locking member 218 follows a curvilinear path in 
the vertical plane, as can best be understood with reference to FIGURES 12 and 13. 
The bending of the leaf spring 206 causes both the vertical position and the angular 
orientation of the locking member 218 to change. Sufficient vertical clearance must 
therefore be provided between an upper surface 226 of the locking member 218 and the 
adjacent portion 228 of the vertical support 225 to accommodate the curvilinear path of 
the locking member 218. If this vertical clearance is insufficient, upon installation of 
the bracket 200 the upper surface 226 of the locking member 218 will interfere with the 
adjacent portion 228 of the vertical support 225, and the locking member 218 will not 
be fully engaged in the aperture 76. Conversely, if too much vertical clearance is 
provided, the mounting of the slides becomes sloppy and insecure. 

In addition to the problems described above, the leaf spring 206 of the prior art 
bracket 200 tends to lose its memory over repeated installations and removals of the 
bracket 200. As a result, the leaf spring 206 fails to return to its original position along 
the second wall 204, and the locking member 218 is not fully engaged in the aperture 
224. When the slides are fully extended so that an attached server and chassis (not 
shown) are positioned in front of the rack structure 222, the weight of the server and 
chassis tends to lift the rear brackets 200. If the locking member 218 of one of the rear 
brackets 200 is not fully engaged in an aperture 224, the bracket 200 may become 
detached from the vertical support 225 and the server may be damaged. For these 
reasons, the prior art bracket 200 has proven to be unreliable. 

The present invention provides several advantages over the prior art design. In 
the embodiment of the present invention illustrated in FIGURES 1-10, the latch 40 is 
attached to the first wall 24 of the bracket 22 and is supported at two different locations 
by a pair of guide members. In the illustrated embodiment, the guide members are 
rivets 46. The movement of the latch 40 between the extended position, wherein the 
end 59 of the latch 40 extends into an aperture 76 in the vertical support 74, and the 
retracted position, wherein the end 59 of the latch 40 is retracted from the aperture 76, is 
linear. This linear movement of the latch 40 is more controlled and precise than the 


curvilinear movement of the leaf spring 206 and locking member 218 of the prior art 
bracket 200. Engagement of the latch 40 in the aperture 76 is therefore more reliable. 

Because the latch 40 moves only linearly, the vertical clearance required in the 
prior art bracket 200 need not be provided in the bracket 22 of the present invention 
between the locking surface 86 of the latch 40 and the adjacent portion 80 of the vertical 
support 74. In addition, the coil spring 54 of the bracket 22 of the present invention is 
not as susceptible to memory loss as the leaf spring of the prior art bracket 200. As a 
result, engagement of the latch 40 in the aperture 76 is more secure and certain. 

Referring now to FIGURE 14, a chassis 250 is mounted on the slides 10 for 
supporting a computer server after the slides 10 have been installed in the rack structure 
70. The chassis 250 preferably has a number of mounting protrusions extending from 
opposite sides thereof. In the illustrated embodiment, the protrusions are mounting pins 
252, each having a stem portion 253 and a head portion 255. 

The telescoping portions 14 of the slides 10 have a number of slots 254 formed 
on the inner surfaces thereof for receiving the mounting pins 252. In the embodiment 
illustrated in FIGURES 14 and 15, the slots 254 are generally L-shaped and comprise a 
longitudinally extending portion 260 and a transversely extending portion 262. 

The chassis 250 is positioned over the slides 10 so that the mounting pins 252 
are aligned with the slots 254, as illustrated in FIGURE 14. The chassis 250 is then 
lowered onto the slides 10 so that the mounting pins 252 extend into the transversely 
extending portions 262 of the slots 254. The chassis 250 is then moved rearwardly with 
respect to the telescoping portions 14 of the slides 10 to engage the mounting pins 252 
in the longitudinally extending portions 260 of the slots 254, as illustrated in FIGURE 
15. This prevents vertical movement of the chassis 250 with respect to the slides 10. 

A lock is preferably provided at one of the slots 254 of each of the telescoping 
portions 14 to limit longitudinal movement of the chassis 250 with respect to the slides 
10. With reference to FIGURES 15-17, in the illustrated embodiment, the lock 
comprises a lock arm 256 that is attached at one end to the telescoping portion 14 of the 
slide 10 by rivets 258. A raised portion 263 is provided at the other end of the lock arm 
256. The raised portion 263 preferably defines an inclined surface that extends into the 
slot and towards the rear of the lock arm 256. 
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When the chassis 250 is moved rearwardly with respect to the slides 10, the head 
portions 255 of the mounting pins 252 ride over the inclined surfaces of the raised 
portions 263 of the lock arms 256. The lock arms 256 flex outwardly to allow passage 
of the mounting pins 252 in the associated slots 254. When the mounting pins reach the 
ends of the longitudinally extending portions 262 of the slots 254, the raised portions 
260 of the locks 256 prevent passage of the mounting pins 252 in the opposite direction, 
thereby locking the chassis 250 in place. To remove the chassis 250, the ends of the 
locks 256 opposite the rivets 258 must be pulled outwardly to allow passage of the 
mounting pins 252 in the slots 254. 

FIGURES 18 and 19 illustrate an alternative embodiment of the server mounting 
apparatus of the present invention. In this alternative embodiment, a single, 
longitudinally extending slot 270 is formed along the length of a telescoping portion 
272 of each slide 274. To install the chassis 250, the mounting pins 252 are aligned 
with the slots 274 in the telescoping portions 272. The chassis 250 is then moved 
rearwardly with respect to the telescoping portions 272 so that the mounting pins 252 
slide into the slots 270, as illustrated in FIGURE 17. Lock arms 276 similar to those of 
the previous embodiment 276 preferably are provided in the telescoping portions 272 to 
prevent forward movement of the chassis 250 with respect to the telescoping portions 
272. Because the slots 270 extend substantially the length of the telescoping portion 
272, the chassis 250 can be installed on the slides 274 even when the telescoping 
portions 272 are not extended, providing both added convenience and safety. 

Although the invention has been disclosed in the context of certain preferred 
embodiments and examples, it will be understood by those skilled in the art that the 
present invention extends beyond the specifically disclosed embodiments to other 
alternative embodiments and/or uses of the invention and obvious modifications and 
equivalents thereof. Thus, it is intended that the scope of the present invention herein 
disclosed should not be limited by the particular disclosed embodiments described above, 
but should be determined only by a fair reading of the claims that follow. 
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